SUMMARY
The objective of this study was to evaluate the ingestive behavior of five different genetic groups of F1 Holstein x Zebu (HxZ) cows during lactation during the summer. The evaluated groups were: Holstein x Gir, Holstein x Nelogir, Holstein x Guzonel, Holstein x Nelore and x Indubrasil. The experiment it occurred place during the summer in the Farm of Agricultural Research Company of Minas Gerais, located in Felixlândia-MG. A completely randomized design with factorial arrangement 5 x 4, five crossings and four periods of observation, with ten repetitions was used. The measurements of climate variables were made using dataloggers and calculated the black globe temperature and humidity index. There was the percentage of animals grazing, rumination, urination, defecation, water intake and salt intake during the day and at night every 30 minutes. The F1 animals used did not affect the grazing behavior due to high BGT values. There was a higher frequency of rumination and idle period in the morning, showing a natural behavior of cattle. Defecation was higher during the day, coinciding with the period of greater movement of animals. Water consumption was greater in the postmilking and the salt consumption in the afternoon. There was a positive statistical correlation between BGT and grazing, and negative correlation between BGT and leisure. Thus, the F1 animals grazing behavior has not changed because of the high BGT values, explaining the adaptability and resilience of five genetic groups, being a viable option for warm climate regions. 
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INTRODUCTION
The tropical climate covers a wide area of the Brazilian territory, in this context the use of F1crossbred HxZ animals is based on taking advantage of zebu resistance to heat stress and other environmental stressors that may limit the expression of productive characteristics in tropical and subtropical areas (BÓ et al., 2003) . From the heterosis it is possible to obtain animals with efficiency in the loss of heat by sweating, due to the greater number and volume of sweat glands, besides shorter pelage, presence of dewlap and abundant skin (PEREIRA et al., 2008; ARTMANN et al. al., 2014) . Thus, it is possible to obtain milk at a low cost, since crossbreeding allows maximizing the use of heterosis effect and complementarity between breeds (McMANUS et al., 2008) . During feeding of grazing cattle, their main activities are divided between the grazing period, rumination and leisure, and the time spent to each one depends on the characteristics of the pasture, climatic conditions and nutritional requirements of the animal (ZANINE et al., 2007) . However, under stress conditions, the animals tend to decrease grazing and exercise during the day, besides reducing food intake, increasing water intake and consequently reducing productivity (CARLOTTO et al., 2007) . Nevertheless, it is imperative to know the behavior of F1 animals exposed to different climatic conditions in order to verify differences and / or similarities with pure animals. And thus, to allow the use of zootechnical techniques in periods unfavorable to the consumption of nutrients, in order to minimize the environmental effects and ensure the animal production at high level.
In that sense, we aimed to evaluate the ingestive behavior of different genetic groups of F1 Holstein x Zebu cows during the lactation phase in summer.
MATERIAL AND METHODS
The experiment was conducted during the summer (February to April 2015) at the Agricultural Research Company of Minas Gerais (EPAMIG), located in the municipality of Felixlândia, Minas Gerais, with a maximum annual average temperature of 29.7 ºC and a minimum of 16.6 °C. The climate is classified, according to Köppen, as savanna tropical, with two distinct seasons, the dry winter and the rainy summer. The average annual precipitation is 1,126 mm. The project was evaluated and approved by the Committee of Ethics in Animal Experimentation and Welfare of the State University of Montes Claros (UNIMONTES) -process n. 084/2015. For the analysis of the genetic groups, we used the completely randomized design (CRD), in the factorial scheme 5 treatments (genetic groups) and 20 repetitions (schedules). The animals were from crosses containing as a genetic base a Holstein bull and zebu cows that belonged to 5 genetic groups, totalizing 21 F1 cows in the lactation period, being: 5 F1 animals: Holstein (50%) x Gir (50%), 5 animals F1: Holstein (50%) x Nelogir (50%), 3 animals F1: Holstein (50%) x Guzonel (50%) and 4 animals F1: Holstein (50%) x Indubrasil (50%). The Table 1 shows the physical and productive characterization of the studied lot. The 21 animals were kept together in rotated pickets of Urochloa brizantha, with an area of 1 hectare each, with rotation every 2 days, totalizing 7 pickets. The pasture presented average forage availability around 18.58 tons of natural matter per hectare and 24% of DM (dry matter). During the experiment the cows had access to pasture with mineral salt supplementation in the trough and water ad libitum; while in the milking period in the morning and in the afternoon they received commercial crowded meal for dairy cattle. Measurements of ambient temperature and black globe (ºC) and relative air humidity (%) were performed using the continuous reading datalogger (RHT 10 model, Instrutemp, Brazil), programmed to collect every 10 minutes. These data were calculated using the Globe-Temperature-Humidity-Index (GTHI) proposed by Buffington et al. (1981) , obtained after expression. GTHI = Bgt + 0.36 x Tpo + 41.5 eq. 1 Where: DPT = Dew point temperature (° C) Bgt = Black globe temperature (° C) The behavioral analysis occurred after 7 days of adaptation, when the observers remained in the pasture in direct contact with the animals, walking and approaching them until they became accustomed to the human presence, including the use of the lantern at night to desensitize the cattle to the use of artificial light. Data collection lasted 10 days using the Scan Sampling method (ALTMANN, 1974) . This was a direct and representative observation of the behavioral reality of the animals, so that the percentage animals as for grazing, rumination, leisure, urination, defecation, water intake and salt consumption during the day and night were observed every 30 minutes for 10 days. However, observations as for urination, water consumption and salt, which are behaviors occurring infrequently may be underestimated. During that period the observation was always carried out by two groups composed of two observers each one, who did the relay every 24 hours. They walked among the animals looking at and noting the behavior of the animals, witn flashlight aid at night. Observations began at 09:00 p.m., after returning from milking at 7:00 p.m. and continued until 01:00 p.m., when the animals were removed from the pasture for afternoon milking at 2:00 p.m., returning at 3:00 p.m., when observations continued until 5:00 a.m. To better evaluate the effect of the behavior, collection times were grouped into 4 periods: morning: 09:00 a.m. to 12:00, afternoon: 01:00 to 06:00 p.m, night: 7:00 p.m. to 00:00 and in the morning: 01:00 a.m. to 05:00 a.m.
For the analysis of the genetic groups, the experimental design was completely randomized (CRD), in the 5 x 4 factorial scheme, being 5 genetic groups and 4 periods. Analysis of variance was used to evaluate the schedules and periods. The used statistical model was:
Where: Yijk is the observed dependent variable for each animal group "i", in period "j"; µ is the overall mean; Gi is the effect of animals groups "i"; Pj is the effect of periods "j"; Gi Pj is the interaction of groups and periods; ɛij is the random error. As there was no effect of the genetic group, a second analysis was performed eliminating the statistical model. After analysis of variance, the means of the periods were compared by the Scott Knott test (P <0.05). The SNK Student-Newman-Keuls test (P <0.05) was used to analyze the periods and variables and climatic indexes.
The processing of the analyzes adopted the procedures of the Software of Statistical Analysis System (SAEG 9.1).
RESULTS AND DISCUSSION
In Table 2 it can be observed that in the morning and afternoon periods (P> 0.05), the air temperature averages presented high values, out of the range recommended for zebuines of 10 to 27 ºC (FURTADO et al., 2012) . Relative humidity was below 40%; however, in the night and in dawn periods (P> 0.05), the mean was higher than 70%; however, in the literature, the relative humidity is recommended between 40 and 70% for most of the domestic species (NÄÄS and ARCARO JÚNIOR, 2011). In these same periods, the GTHI presented values compatible with the thermal comfort recommendation proposed by Buffington et al. (1981) for dairy cattle (Table 2) , maintaining values above 74 in the other periods. The climatic parameters presented in Table 2 show the natural records verified during the summer, when there is a predominance of high temperatures during the day and the incidence of higher solar radiation with fluctuations of rainy periods mainly at night and dawn.
The percentage of grazing animals was different (P <0.05) in the four evaluated periods, with the highest number of animals (56.7%) followed by the morning (44.4%), at night (36.6%) and dawn (6.7%). This fact evidences the adaptation of the crossbred animals due to rusticity Rev. Bras. Saúde Prod. Anim., Salvador, v.19, n.2, p.207-215 abr./jun., 2018 ISSN 1519 9940 http://dx.doi.org/10.1590/S1519-99402018000200006 211 conferred by the heterosis of the HxZ. In Figure 1 it is possible to visualize the grazing peaks that were similar to the study carried out by Carlotto et al. (2007) , which evaluated the behavior of Holstein cows, verified a similar result of grazing after the milking of the morning (09:00 a.m.) and in the afternoon (01:00 to 03:00 p.m). Thus, it is possible to emphasize that the grazing of crossbred cows was not affected by the climatic environment, since in the morning and afternoon the highest GTHI values were recorded (Table 3) . This behavior is desirable and expected due to the rusticity and adaptability of the F1 animals, demonstrating that even when exposed to unfavorable climatic conditions, they do not stop feeding and consequently do not reduce production. Artmann et al. (2014) emphasize that the heat resistance of crossbred animals is characterized by the number of sweat glands, which are larger and more efficient in sweating, which prevents endogenous heat storage. According to the data presented in Table  3 , there was a higher percentage of animals (P <0.05) in rumination during dawn (42.2%), followed by the nocturnal period with rumination peaks at 7:00 p.m. (48.9%) and at 8: 00 p.m. (41.6%) (Figure 1 ). According to Costa and Silva et al. (2010) , cattle under heat stress tend to reduce rumination time and increase leisure, in an attempt to reestablish their thermal equilibrium. However, the lowest rumination values observed in the morning (26.9%) and in the afternoon (18.9%) are not related to thermal stress, since there was no substitution of rumination for leisure (Table 3) . Thus, the low values of rumination in these periods occurred due to the preference of animals for grazing, demonstrating that, even with high GTHI, F1 animals of the experiment remained with their normal activities, without behavioral changes caused by thermal stress. In the times with higher GTHI values, morning (82.0) and afternoon (80.0), there was not predominance of leisure (P <0.05) nor grazing replacement for another activity (Table 3) , demonstrating that the animals were not in thermal discomfort. At 05:00 a.m., the percentage of animals in leisure reached 58.8% and this percentage reached 32.8% of animals in leisure at 7:00 p. m. (Figure 1) . The highest percentages of leisure occurred during the dawn (48.9%), followed by the night (23.7%), and no behavioral changes were observed to minimize a possible thermal stress effect (Table 3 ). In addition, considering the occurrence of grazing peaks in the afternoon and morning, during the dawn, the animals were in leisure to metabolize the food consumed throughout the day, while at the same time they rest before the first milking of the day. Therefore, it is noted that, during the experiment, there was no negative influence of the GTHI on leisure activity. The lowest percentages of animals in leisure were observed in the morning (15.6%), followed by the afternoon (11.5%), expressing that F1 HxZ animals do not were in leisure due to high temperatures.
Water consumption was higher in the morning (9.2%) and afternoon (8.2%), without any statistical difference between both (P> 0.05) (Table 3) , with consumption peaks at 09:00 a.m. and 03:00 p.m. (Figure 1 ). In periods of higher water consumption, the highest GTHI values were observed (Table 3) , so that, with time, there was a decrease in GTHI values and also in water consumption, reaching 2.9% at night and 0.8% at dawn. The water consumption during periods of higher GTHI values did not show inversion in food intake (Figure 1) , indicating that water consumption occurred in a normal way, taking into account the physiological needs of the animals. During the day, the greater movement for grazing, and the occurrence of milking may be the factors responsible for the greater consumption of water (Table 3) . Thus, even with the highest percentage of animals consuming water in the daytime period, the animals presented a uniform distribution of urination (P> 0.05), showing that there was no climatic interference on this behavior. The highest percentages of defecating animals were observed in the daytime period (1.5%) (Table 3) , with peaks at 10:00 a.m. (2.5%), after the arrival of the animals in the pasture, and at 12:00 (2.0%) (Figure 1) , the time before milking, when the mostly animals were in rest areas. During the night and dawn, when the animals remained in leisure, the lowest percentages of defecating animals were found without statistical differences between the periods. The highest percentage of animals consuming salt occurred in the afternoon (2.2%), between 01:00 p.m. and 05:00 p.m., coinciding with the period of highest percentage of grazing animals. The higher salt intake during the afternoon is justified by the greater movement of the animals in the pasture for the consumption of fodder and water. Compared with the nocturnal period, when the animals remain in a longer resting, there is a decrease in the percentage of animals consuming salt, being the morning (0.9%), night (0.4%) and dawn (0.2%), without significant differences between them.
There was a statistically significant correlation for all analyzed variables. However, correlation between rumination (*-0.285), water consumption (*0.284), urination (*0.049) and defecation (* 0.091) was considered very weak, i.e., the climate did not have representative influence on these behaviors (Table 4) . Table 4 . Statistical correlation between the analyzed behavioral variables and the Globe Temperature-Humidity-Index (GTHI) Variable CORRELATION Grazing 0,486** Rumination -0,285** Leisure -0,473** Urination 0,049** Defection 0,091** Water 0,284** Salt 0,119** **Significant values of correlation (P<0,05).
The grazing behavior showed a significant correlation, but moderate, indicating that the increase in the GTHI values influenced the increase of the percentage of grazing animals, i.e., at the times of the highest GTHI, it was also possible to verify a high percentage of grazing animals. For the leisure behavior, there was a negative correlation, showing a moderate influence between the elevation of GTHI values and the decrease of the percentage of animals in leisure. In this sense, the higher the GTHI values, the lower were the percentages of animals in leisure. The five crosses of F1 HxZ cows under study did not alter ingestive behavior in the presence of the climatic environment, even with GTHI reaching an average value of 83.6, demonstrating that they have resistance to high temperatures and a viable option for hot climate regions.
